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The objective of this study is development of the method for detection of 
corrosion of prestressing steel of PC structures using Magnetic Flux Leakage 
(hereinafter, MFL) testing device with permanent magnet for magnetization. The 
developed method must be sensitive enough to enable to detect corrosion of 
prestressing steel prior to its rupture due to corrosion-induced loss of 
cross-section. 
The study is divided into 8 Chapters.  
 
Chapter 1 discusses the background of the problem of corrosion of 
prestressing steel in PC structures and main methods of NDT used for its detection 
nowadays. 
 
Chapter 2 focuses on analysis of literature on theoretical principles of 
MFL method, history of the method and studies on application of MFL method for 
detection of corrosion of prestressing steel. 
 
Chapter 3 presents information about works carried out during the process 
of development of the proposed method. 
 
Chapter 4 contains FEM simulation methodology and results for various cases 
of distribution of prestressing steel, as well as on simulation of various cases 
of loss of cross-section of prestressing steel. 
 
Chapter 5 discusses the results of laboratory experiments, which aim was 
to experimentally verify capability of the proposed method of MFL testing to 
detect loss of cross-section under the various conditions. The experimental 
results allowed to conclude that proposed method of MFL testing shows good 
capability to detect loss of cross-section (and loss of weight), and detection 
of loss of cross-section of 10-15% is provided.  
 
Chapter 6 discusses the results of experimental verification of the 
proposed MFL method in field conditions using large-size specimens simulating 
PC girder were reported. The results allowed to conclude that the proposed method 
of MFL testing is capable to detect loss of prestressing steel’s cross-section 
of 25% in field condition for large-scale specimens. 
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Chapter 7 shows the procedure of regular inspection of PC structures using 
the proposed method of MFL testing, as well as division of level of deterioration 
of PC structures according to Δ S parameter. In particular, in the proposed 
division 20%≧Δ S>26.7% was considered high level of deterioration and Δ S≧
26.7% was considered very high level of deterioration, which corresponded to 
10-15% loss of cross-section and >15% loss of cross-section respectively. 
 
Chapter 8 summarizes this study.As the result of the presented study, the 
method for detection of corrosion-induced loss of cross-section of prestressing 
steel of PC structures using MFL testing device with permanent magnet for 
magnetization is developed. The method demonstrated capability to reliably detect 
loss of cross-section of 10-15% and more, which allows to detect loss of 
cross-section of the prestressing steel prior to rupture. The main points of the 
proposed method showed good agreement with the results of the carried out FEM 
simulation, as well as with the results of the previous studies on the topic. 
It was experimentally established that the proposed method have good 
repeatability of the results in both laboratory and field conditions. It was 
experimentally established that influence of concrete, stirrups, sheath and 
adjacent reinforcement on the proposed method of MFL testing exists, but it 
doesn’t prevent detection of loss of cross-section. On the basis of the 
experimental and analytical data procedure for regular inspection of PC 
structures and classification of levels of deterioration on the basis of loss 
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位論文として価値あるものと認める．また，平成 29 年 1 月 23 日，論文内容とそれに関
連した事項について試問を行って，申請者が博士後期課程学位取得基準を満たしている
ことを確認し，合格と認めた． 
 
 
 
 
